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[•*an 

KSr Jttti" £ x n - * * > -fe V - -> a vfflj£¥ll56gil i <t x 

[»*«2] 

3 ] 

Wits 
[»*«4] 

[»*«5] 
[It** 6] 

-if. (extraneous signal )£ J; yf x 3 - <7? ^ilijfi * t "b O K So'^t ft it 
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[ft*8 8] 

flt$g 1 Oi/XfAKfi^T, WZfsVy Y^z-* -by- m<D-&±(D 
%mi, MUhyy ^^xa-^^fc^-tf-HJ^MfrSftfcW^ Mff 

0] 

h 7 '^^xn-^t >^7-coffij££i£)e1-&*r y 7*, 
* h xa *r y 7, 

miEh7^^r>^xn-^-v>-tr7-<7)ffiJt^J; *) *^#-frKI4, Ti&fS b 9 ? 
^r>^x3-^^>-b^-m:oT|||a* l^hxrr-*^ > -fe 5 - * Hfr1" & 
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m^mi 3] 
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traneous signal )^|CJ^r';^ x_ £ -1 i: > 
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[W*«2 1], 

y-t y -<7)fflJt Srft^-T* tf «L 
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[m#«2 9] 
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[0 0 0 1 ] 

[0 0 0 2] 
[^IB^ff] 

DSLffii:i3K, msSlfciDA^Csubscriber premise) t ^pgon- * 
•C&&Zti&&&.0>frmf%f6&L* J r } ) 7 (discrete frequency carriers) fl^g 

[0 0 0 3] 

>" fcLTfcje>*u aa^SCiot, aOSSftfcSNJMsJtf-tfcfclWill- 

[0 0 0 4 ] 

, g#€^OSNJt£$J£1-&^^vm5E$ti&o n-7M>^flM| (load 
ing information) (J, if, £«WT~&£$ Ji*# % WSJS*&iDA#^ 
*>»#«>»<£tt, inA£s59<&inA£iftO" n-*ju" jg-p, J0A££ 

IClfl^^TS^IcilT-iaii -fifico" jifl (transmitting)" XligHi 
ttfc&fcft*. \£yY - 7v*r-z/a>Mm. #5e<t>£#$IKt- * Jilt 
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[ 0 0 0 5 ] 

<b£4A/, iPA^iHovi-fti^^tltO^oTttlttSrSHSUTt^o iOA^g 

S^^IO^Ctnany times)-?*, * 0 *fiR|»$*i.fc, ^aWi****^* 
■9— e^tt, Mltfev^h->#PI«i7»y^^iDAtEIjR (DTM ADSL) 
Mi K^o'i^T ^4-9-- fcf;*<7)-B£iK£^"Cti, «SJa*»fejDA#* 
^>T3t#lRlfc«-U ^4 3 12. 5 H z Offj*W**-r 4** 2 5 6«Dt7" 

*4 3 1 2. 5 H z Wflf*W**1-***3 2c7D-9-7-^^^Jl/**!|i9^Ti.o it 
M^ADS LM^iS^T, 6 807*-?7l'-A*3j:tf 1<D|rI$71'-A# 

Sy>^nt'ff-v'3^7l/-A (syncronization frame) ^ -f & *, , [WJ J$ 7 
V- A (sync frame) £aft&-j-* e 
[0 0 0 6 ] 

mmw&*wi.iR*, m^^m^at (fdm) fc^xn-^^-tri*— -> 

fflClt? hO^^t'J 7£t!l*5 St, SUo-9-7*** 'J TO* ? h*T3t^© 
lr**fc-&±©teitf-**>l'fc5HIS*l4o ±SK^*fi> ttJ£T4tei* 

[0 0 0 7 ] 
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V. 3 2**0*7. 3 4»<7) ; efA^v^mMit^Sn-*jv • in 

[0 0 0 8] 
[M<7>HH] 

fA, <7)ffi]g£&5El-&£^ t*S-^<o -tr^ (Tx) ^ 

T.fciO'g'I (Rx) /Uj)^^AK^>t^Wf4»?W. ift'b 

o ^ftib^^rtit^ xa-^ft>''b5-?'/ 1 7°0} L M S 1- J: & lEIfr^r RTlb t L 
, ffl%<D%\,^3§- (extraneous signal)<75f2*§E£<gij-& v> J: ^ Hl-&fc£>> * > 

[0 0 0 9] 

<£>^fk£iligFLT^&*7 9-'f > • a ><7)f4|^Ul/^^Hfitt*7 7-l' 

^K-yayOflLCt^ifj^o *7 

[0 0 10] 
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[0011] 
[0 0 12] 

EE^n<7?H#<75^^€^^ extrarieous signal)^^-^-^ 3 &m*iiff8lt*K. 
[0 0 13] 

^M&x->'?^xn-^ >-b7-t;L 1 9 2(?)?^S^tt^FIR ( 
is J: 15 m it * J: ? & x n - * v y v v a y S 7 ^ ? - X ^* is v> T 
[0014] 

x3-tt>t7-li, (Rx) frhjkM^ (Tx) O^WitCest 

imare)^^^^, * t "9 g-ft^ij (received sequence)^ x rr - Sri^T^ «£ 
^ij^1-^>o iftKJ:^ trF<7)5U^^-C, in- (Rx' ) ^ftv^M 



tiT, Rx, fi, nH§?>g€^>7'Ji'-?&^ Tx, ti, nf^OjUt'* 
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>^t4U, Taps k (j, kf§(Ofy^l'X3-^ir>t7- (DE 

C) *7 7°-e&So t<7)?!jCecho free sequence) r x' „ Ji % SO 

CD^D E C ^fiifeSCnon-DEC related processing) ^ ?| *l & 0 
[0 0 15] 

[0 0 16] 

(during showtime), ? y 7fi , */h23fejfi1R ( L M S ) 7 )V =f 
'jXACioVT, g^jCtrain^jtfVXfiMfrSft&o it*, ^/h 2 fHM^ 
iLT, Wj N'fBcT)^ 7 7>'itJS¥I^F I R7^ ;l^--C&o£I§£n x 
t ti> i#@<7)A##^:/7>-e&*K yi (i, i#g?)7^ )^^-tiiti^yf 

[&2] 



[&3] 



• 
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<t) k (n+l) = a> k (n)+ti-e n >x n _ k k=Q„Jfe B = a B -y„ 



w k (n+1) lis (n + 1) #10ffi*-9->^Sr&«1-4fc*Hffl 

[»4] 



fl>a+l =<»■ + ft - S m ' Xm 



CLOSES:, 7 y v^;V'*f)S^)^3- d f^^-t:9-^igffl1-? > t, 
[0 0 17] 

[*5] 
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co = Taps 
x = Tx 

y°EcfaOettnwted 

m 

[»6] 



8= EchOmeaswed - EchOestiimtedj 



ng far end signal component) £ &-g-A/-ej3 *K j€$T/6 s & S tiTV>ft^OT\ E 
^T&& 0 3^&€-t(i> ADSLffliLTfi, |W]$ 7 ^ t 

<£>#so'ts contributio^o^fiijfjtfi, m^mmy ^^t>tz^n. 
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[*7] 



EchOmeasured.n = RXn - (Rx> 



[ft 8] 

Tapsn+i^ = Tapsn* +M * Tx* ( Echo mesured " Echo estimated ) 




& x. y - Cexcess coefficient error)^^fg^-^ &c7)-e&;z, 0 
[0 0 18] 

a*>T*4 : 

[ft 9] 
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Tapsn+i " Tapsn Tx V"" ^ 



tributfon)/i»t* ? a*o Ifc^oT, < R x >#R x ^MC^tl* * , ^d- 

, ±E^MHr7;w=f';XAti, Tx^d? ^TOJgfcft* : 

[»1 o] 

=l^ t [lT- W/o (l({ to+?//o/ - ecAo }<^ + >-^r- fe^TT^])' 2--"'"c> 

1»KTx*e)f*LS'*C40* , tA©*fe-ei4, J: >9 > 7 ^ =f U X A fi 

, WTO J: 9 Kfc* : 
[111] 

Ta P s n+l ' 

PUot] ( Rxn . <Rx> ._ [ __^]). 2 -.shift w 

«rfl§v>4tfcfcJ:»K m9 1 8 f- 7 7*-t 7 b MJ: >9 > Txiiit/R x^x^ 
<b5M£<9 (current)? 4 A KjM ^v:/^^*!**^*^* fcftfc* 

y U-sZ?F 7 tt % R x^>7*;WcoiUifi: £ MfrSft&o RUg 

7l/-Ai s ff?Jlt^6»^ fllxJf, AD I 3- KK£>t&7l/-A6 7T* 
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>f [Tx, , • • •> Tx 2 o o , Rx 0 . • • •> Rx 7 ] fi\K%*bbtl2>o 

■ztiKti)> **£*tfcR x-9->;owi> fil$DTM7 u-^tmc, *fy 

[0 0 19] 

#fc> fl^8o(7)Txt>^Hi, 3t##^^<b^Mn^ h 1— >£•^lljm1- 
Tx 2 o „ >fi> Tx7 W£#^<bMD£>tl£o frfffi8o<£>T x^f>:/JK7)^ 
CD" ^7°;Wi> Rx|f-<Rx, -Rx, ><^WfS£M$rT&£i6 
[ 0 0 2 0] 

Tx^itfRx/HI*^^ TOit«5e3*L&fc> 'mtZHhTVtiV^ 

* Mir 1" & i t § & „ Tx^i^Rx^yy^ ft* ltIt^^^ 

[ 0 0 2 1 ] 

[»1 2] 
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r 



192 
*-0 



[0 0 2 2 ] 

Ktt, SwapBKESftio ^- K->iT||^l9M{±> Swap Aj*| Kfgtf £>ftfc 
[ 0 0 2 3 ] 

H 1 fi, *ISWO-**BS8K:^4x3-^f-v>-fel'-Vg >SI111 0 0* 

7x-7110, 3>hn-y-120, ^'J13 0, HUB 7 V- A^ffi^f: 
140, fflJtftfe^Hl 5 0> JtlC^Ill 60, 13-^^*7- 1 7 0 £ J: 
^f7-^y^xn-^t>-t7-l 70 SrflUT* »? > ^<7>£TtMD 5 K 
««S*LT^* 0 4 fc, ^fx3- + t/tl/->3>Sf 1 0 0 fi> CO-tf 
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A, CPEtfA, DSLtfA, AD S L^fAf^tfA 2 0 0 > &&W± 

[0 0 2 4] 
[0 0 2 5 ] 

HI 1 fcij*Lfc«1**lS3BIR"Ctt, xa-ttytu-i/g >gS^p a pSE?!]£ 
)ff$itJ:?o UA s oT, la-^irVtlz-yg^fl 0 0 <t)SI$p d p 1^ 

ft>, *r f A|*Hi*l&&A/-Cib, Xtt^T'Afc&iRL-C'fe, Jv> 0 
[0 0 2 6] 

0-7-12 OOtSflik Sfctt, 1 4 OKioTftfflSit 

;?>«, i3-^r/-bV-V3>g|l 0 0li> 15] 887 l^-A<7)S#^^ai1-^ t 

■*V7*/Mi, 3> Fn-7- 1 2 OfcitfA/tbTiM >?-7i-x©Sii:J: 
ot^'J 1 3 OrttlB«$#L*o 1 3 Ort^IEH^tlTt-^yy^ 
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n>fn-7-12 0*ffl^"CR*ai**i, She*- KfcAofcj&*S*©*IIKfa« 
[ 0 0 2 7 ] 

o 

[ 0 0 2 8 ] 

i3-^r/tv->3 i o oj&Wfe*- KKAoT^i^cii, 

ftttfcli, Lfc"f Vffr&Wh, M^o^v^-f- (extraneous signal)^ 
ftfcJ: <9> x^-O^iiHfij&VHJStLio >fc^ x3-*^^7- 1 7 0<75x 

^>^xn-^r^>*7-l 8 0 (D^BL-hK x3- + t>t7-170 <&f|JK 
<fc <9 &]fc^J§£\ x3- + t>-t7-17 0li, Wxtf* ^'J-13 0H^ 

[ 0 0 2 9 ] 

L/^U X3-^t>-b5- 1 7 OOffiE^ F7^>^xn-^^y-t7 
- 1 8 Ocoffi^cJ: ij la-tt'/tW/a > 7 <f -?>#$fcli^ 

[ 0 0 3 0 ] 

Xr^S 1 0 0"C$&£ *K Xf'^Sl 1 O^tiSK 0 7f77"Sl 10^* 
2 0 KfcuT, ^°X<7)-t>7''J >^*«H*&$it*o 3 fcfc, *r 7 7*S 1 3 0 



(20) 0 0 3-5 2 1 1 9 4 

fcv»T, t^Wt 'JrttE**it4o 7'S 1 4 0 t*tr 0 

[ 0 0 3 1 ] 

Xr? 7'S 1 4 0 Cfe^T, *>7*;Wi, * i e'Jl*lfcK*&4*L*© * 

WKf^SM^ofct^CIl, Xr'^S 1 6 0 K-»>7°1-& 0 
[ 0 0 3 2 ] 

Fy'^^/xa-^t^t^-lt TsTVfS 1 6 0>:fevTMi$*L, * 
[ 0 0 3 3 ] 

XT? 7'S 1 7 0 £*3V>t\ b ??*>^i3-*t ^-t^-^ffiJK^jE? 
$r5E£tl&o SfcK, 7f*;^S19 0C*v>T, * V > h ^3 - * * 9 - 

[0 0 3 4 ] 

^•r y7*S 2 0 0 fcfcV*T, h 7^^>^i3-^r^^-fe7-<7)ffijg^* U> 
[ 0 0 3 5 ] 

7.r -y 7'S 2 1 0 £fcv*T, * u> yj-zi-^^y-ty-ii, 

xf77"S 2 2 0 HiStro 
[ 0 0 3 6 ] 

^r-y 7'S 2 2 0 fcfci^T, ^n-*^ >-t 7-e>i&ft£^*S L*ctf4*5# 
^*UBf* 1 *$*L4o SIHOiRff^aiit**^ 7>r-7 7*S 1 1 OCR^ 
T4v>»-frH»i, <€-fP|(|f^*«»Ti-4^r v 7'S 2 3 0 KMtto 
[0 0 3 7 ] 
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S *) . 7>r-7 7°S310^t^< o ^x-7 7 , S310 fci3V>T»i, M^itfc* 

^IfftSti&o 3 ^r*^S 3 3 0 WTIJ, ^f^WX, x^- 
% feilfxa - o?flMfcd<&£ Silfcxa-****? -£#0 (across)^ > -f 

[0 0 3 8] 

■fufyA Cseparate program)^ J: a tflJB n > tf j. - * <*) v> -fft^ tit) ^|^nr 

IMSek^^ as 1 cxitfa0)£HtM> f-/7JH^yn-b7t-, 

^g]j& (discrete element drctft)^E«mfc@»XtfEHIfca0Hh PLD 
, PLA, FPGA, PAL*0^n^9AS*lfclftaia», 33 J: O^iTT 
fil, cioT^StiitMtii.if, B92*fcRl3 7 n 
-f- * - r «r^ffBrtB4^rlSMtt«Cfimte state machine)*- ggt?* * t> O 

v 7, r a £ a *!> ffl ^* £ t *«pT it, 2> 0 
[ 0 0 3 9 ] 

77 r 7x71: «t otl^C^ti £ fc>Mii**o itlfcffc*.*^ 
x3-Jf^>tl/-i/3>^rAli, WtttfettBHIIftXttVL S Ittttfcffl 



(22) ^2 00 3-5 2 1 1 9 4 

J: ? Sv^rAXWi^ gl££OVXIi7 7 ^xT^ffl^SitCioT 
fc, /n- K7i7£ J: C//X{iV7 f^iTCJ: ^ig*.H*mi-^--!: «lt* 

[0 0 4 0] 

>t:^--^, -7^^n7°n-b-y-9--^±^7n^7A t LTfi*. fcJfefr - t 
^T-^^o itiib<7)^> ^IPJ^fek i^^rAfi, DSLtfAfW 
TA|*lHrtjg$tl7t7 P ni>'7A N ^°-7^^3^kT^-^|*]^1-^> l J 7-X, 

ADS Lilr* b^tt^^J: ? mrffiv-^A fcMffi:£&£7 7 f7x7£<i: 
[0 0 4 1 ] 

L£rt s o-C, K J: £ £ , xn-*^ >-fe U--> a >->7«r A£ Jr^-ffi 

<h^^<b^T^^»o «0^l±, v» <o^co^|^f.^MtT^^ 

[HI] 

0 1 fi> *^BJ^7}^^^6<j^x3-^^>-t7-^^«^7*n^^[lT- 
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